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DETAILED ACTION 



Drawings 

1 . The drawings are objected to because: (a) certain/essential numbered elements 
of the drawings in figures 1-6 and 11-12 are not textually labeled. Proposed drawing 
correction or corrected drawings are required in reply to the Office action to avoid 
abandonment of the application. The objection to the drawings will not be held in 
abeyance. 



Allowable Subject Matter 

2. Claim20 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. Claim 20, is objected because the prior art , in 
combination with other limitations of the base claim, does not teach wherein the 
waveguide comprises a series of two or more curved portions curving in alternating 
directions, each having an n-doped region adjacent the outer side of the curved portions 
and a p-doped region of the inner side thereof so as to form a series of diodes of 
alternating polarity along the length of the waveguide. 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 



4. Claims 1 , 5-6 and 8-1 9 are rejected under 35 U.S.C. 1 02(e) as being anticipated 
by House (US 6298177). 

Regarding claim 1 , House teaches a substrate 14 (shown at least in fig. 3, item 
14); and an integrated optical waveguide 12 extending across the substrate 14 (see col. 
3, lines 16-17), two doped regions (see fig. 5, items 58, 80, 77 and 78; also see col. 5, 
line 55-col. 6, line 18) being provided such that an electrical signal 70 can be applied 
across the doped regions 58 to alter the density of charge carriers within the waveguide 
(see col. 1, lines 30-36), the doped regions each comprising a plurality of doped areas 
spaced apart from each other along the length of the waveguide (see fig. 5, items 58, 
80, 77 and 78; also col. 5, line 58-col. 6, line 19). 

Regarding claim 5, House further teaches wherein the doped regions each 
comprise at least four doped areas spaced part from each other in a direction along the 
length of the waveguide (see fig. 5, items 80, 77 and 78 have at least more regions— 
multi-regions— along side the length of waveguide 12; see col. 6, lines 3-18). 
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Regarding claim 6 and 8-1 1 , House further teaches wherein the doped regions 
form p-i-n diodes across the waveguide (see col. 1 , lines 20-29); wherein the waveguide 
comprises silicon (fig. 2, item 24); wherein the waveguide is a silicon rib waveguide (fig. 

2, item 24; see abstract); wherein the two doped regions are provided on opposite 
sides of the waveguide (see fig. 3, items 56 and 58); wherein the doped regions are 
provided in areas of silicon adjacent the rib waveguide (fig. 2, items 20, 22 and 24); 

Regarding claim 12-15, House further teaches wherein the waveguide has a 
substantially straight portion (fig. 1, item 12) and the doped regions are arranged so that 
the density of charge carriers can be altered within said substantially straight portion of 
the waveguide (see fig. 1 , item 12 and col. 1 , lines 22-36); wherein the doped areas are 
electrically connected so a plurality of diodes formed thereby are connected in series 
(see fig. 3, items 56, 58, 62, 63 and 60; also col. 1 , lines 20-30); wherein electrical 
connections to and/or between the doped areas are provided by electrical contacts (fig. 

3, item contacts 57 and 59); wherein the device is used as an adjustable attenuator (see 
abstract; wherein the attenuation occurs as a result of change in the refractive index). 

Regarding claim 16, House further teaches wherein the device is used as a 
phase modulator (see col. 1, lines 43-45). 



Regarding claim 17, House teaches an electro-optic device (shown in at least fig. 
5) comprising: a substrate 14; and an integrated optical waveguide extending across the 
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substrate (see col. 3, lines 16-17), at least one portion of the waveguide being curved 
(shown in fig. 4 and 5, item waveguide portions 40 and 12; the curved portions 80, 71, 
72, 77, 78 and 40 that is being curved before adjoining coupler 42), two doped regions 
being provided (see fig. 5, items 58, 80, 77 and 78; also see col. 5, line 55-col. 6, line 
18) such that an electrical signal can be applied across the doped regions to alter the 
density of charge carriers within the curved portion of the waveguide (see fig. 5, items 
58, 80, 77 and 78; also col. 5, line 58-col. 6, line 19). 



Regarding claim 18, House further teaches wherein the doped regions each 
comprise a plurality of doped areas spaced apart from each other along the length of 
the waveguide (see fig. 5, items 58, 80, 77 and 78; also col. 5, line 58-col. 6, line 19). 

Regarding claim 19, House further teaches 'Wherein an n-doped region is 
provided adjacent an outer side of the curved portion of the waveguide and a p-doped 
region adjacent an inner side of the curved portion (shown in fig. 5, item n-doped region 
adjacent an outer side of the curved portion of the waveguide 81 and a p-doped region 
adjacent an inner side of the curved portion 80). 

Claim Rejections • 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the pnor art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 2-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
House. 

Regarding claim 2-4, House teaches all limitations of claim 1 . However, House 
does not specifically teach wherein the spacing between adjacent doped areas is in the 
range of 250 to 300 microns and wherein each of the doped areas has a length in a 
direction along the waveguide of at least 1 mm, and wherein each of the doped areas 
has a length in a direction along the waveguide of 10 mm or less. Nevertheless, House 
states that the width of the waveguide/rib is about 1 micron and that the width of other 
segments of the device such as dopant/depletion regions are selected in relationship to 
the width of the rib/waveguide and the doped region/PN junction along the 
waveguide/rib extends for a sufficient axial extent for a required phase shift (see col. 4, 
lines 48-58). Therefore, it would have been obvious to a person of ordinary skill in the 
art, when the invention was made to modify House's phase shifting device as to achieve 
a desired length or size of optical components, since such modification would improved 
device effecting phase modulation in a silicon optical waveguide (col. 1 , lines 43-45) 
and since such a modification would have involved a mere change in the size of a 
component. A change in size is generally recognized as being within the level of 
ordinary skill in the art. In re Rose, 105 USPQ 237 (CCPA 1955). 

7. Claims 7 rejected under 35 U.S.C. 103(a) as being unpatentable over 
combination of House and May (US 4997246). 
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Regarding claim 7, House teaches all limitations of claim 6. However, House 
does not specifically teach wherein the doped areas are arranged in an alternating 
sequence of p-doped areas and n-doped areas along the length of the waveguide. This 
limitation is taught by May. May teaches an electro-optic device that includes the above 
limitation (see fig. 3, item 58). Thus, May provides a modulator that is amenable to 
fabrication with VLSI circuits (col. 3, lines 21-24). Thus, it would have been obvious to 
person of ordinary skill in the art when the invention was made to modify Hous' 
waveguide areas 12, with that of May's waveguide structure 58 in order to produce an 
electro-optic device that includes the above limitations. Since the resultant optical 
device would modulate light transmitted in a semiconductor waveguide that includes 
phase modulation (col. 1, lines 4-7). 

Citation of Relevant Prior Art 

8. Prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. In accordance with MPEP 707.05 the following references are pertinent in rejection 
of this application since they provide substantially the same information disclosure as this patent 
does. These references are: 

Friedman 4958898 
Crampton 2265252 
Crampton 5757986 
Crampton et al. 5908305 
Amann et al. 5008893 
Lorenzo etal. 4877299 
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Larkins 5349599 
Fischer et al. 6301037 
Heinich et al. 4758092 
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These references are cited herein to show the relevance of the apparatus/methods 
taught within this reference as prior art. 

Contact Information 

9. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Kaveh Cyrus Kianni whose telephone number is (703) 308-1216. 
The examiner can normally be reached on Monday through Friday from 8:30 a.m. to 6:00 p.m. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Frank Font, can be reached at (703) 308-4881. 

Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
or faxed to: 

(703) 308-7722, (for formal communications intended for entry) 

or: 

(703) 308-7721, (for informal or draft communications, please label 
"PROPOSED" or "DRAFT") 

Hand delivered responses should be brought to Crystal Plaza 4, 2021 South 
Clark Place, Arlington, VA., Fourth Floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the Group Receptionist whose telephone number is (703) 308-0956. 

Kevin Cyrus Kianni Frank Font 

Patent Examiner Supervisory Patent Examiner 
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